Two types of in vitro cultures were established from the explanted ascites cells: short-term and long-term stable lines. Both types of cultures were maintained in Roux bottles containing 100 ml of RPMI-1640 medium which was supplemented with 10% calf serum, 0.2 U/ml of insulin (Wellcome), and 20 gg/ml of hydrocortisone hemisuccinate (8, 11). For the short-term cultures, the cells from the ascitic fluid were seeded at 106 cells per ml. These cells adhered only weakly to the glass, and were continuously depleted from the cultures because of the daily medium changes. These cultures did not survive beyond the tenth day after explantation. Long-term stable lines could, however, be obtained from these cultures when the medium was supplemented with fetal-calf serum in addition to new-born calf serum. Cells in these latter cultures adhered strongly to the glass and replicated rapidly. Consequently, they were subcultured by EDTA-trypsin treatment (8) every 3-4 days. Cells from the long-term cultures remained lethal to mice even after many culture transfers. The medium in both the short-term and long-term cultures was changed daily. Harvested medium, clarified by sedimentation at 7700 X g for 15 
Human tumors contain some RNA sequences homologous to those of murine oncornaviruses (1) (2) (3) (4) (5) . Radioactive DNAs synthesized on RNA of murine mammary tumor virus (MM-TV) and murine leukemia virus (RLV) as templates with RNA-directed DNA polymerase were used as probes in DNA-RNA hybridizations. Human breast carcinomas contain RNA homologous to that of MIMTV (1, 2) , whereas human leukemias (3), sarcomas (4) , and lymphomas (5) contain RNA homologous to that of RLV. Furthermore, it was shown that those related RNA sequences in the human tumors were associated with particles possessing 70S RNA, an RNA-directed DNA polymerase, and a buoyant density of 1.15-1.19 g/cm3 in sucrose gradients (6, 7).
We recently described the establishment of human embryonic cell lines producing oncornavirus that were obtained either by infection with milk from breast-cancer patients or by cocultivation with human breast carcinomas (8) . The oncornavirions in these cultures can now be identified by hybridization with appropriate DNA probes. For this purpose it would be highly advantageous to have a mouse line that produces large quantities of virus. This type of line would, of course, also be of value for comparative studies with our human lines. We have developed such a mouse line that produces large amounts of MMTV. This line, an ascitic line designated TA3 (9) , and its virus are the subject of this paper.
MATERIALS AND METHODS
Cells and Virus. TA3 is a spontaneous mammary tumor that arose in a A/HeHa mouse in the laboratory of Hauschka (9) . From 1949 to 1951 it was passed for 16 generations in mice as a solid tumor and then made into an ascites line by Klein (10) and kept in A/Sn mice. In our laboratory it has been propagated serially in A/j mice. The mice were injected intraperitoneally with 106 cells per mouse, and the ascitic fluid containing 1 to 2 X 108 cells per mouse was harvested 1 week later. The line is highly lethal and kills mice in 8-10 days after injection of 106 cells. It was therefore transferred weekly into new hosts.
Two types of in vitro cultures were established from the explanted ascites cells: short-term and long-term stable lines. Both types of cultures were maintained in Roux bottles containing 100 ml of RPMI-1640 medium which was supplemented with 10% calf serum, 0.2 U/ml of insulin (Wellcome), and 20 gg/ml of hydrocortisone hemisuccinate (8, 11) . For the short-term cultures, the cells from the ascitic fluid were seeded at 106 cells per ml. These cells adhered only weakly to the glass, and were continuously depleted from the cultures because of the daily medium changes. These cultures did not survive beyond the tenth day after explantation. Long-term stable lines could, however, be obtained from these cultures when the medium was supplemented with fetal-calf serum in addition to new-born calf serum. Cells in these latter cultures adhered strongly to the glass and replicated rapidly. Consequently, they were subcultured by EDTA-trypsin treatment (8) every 3-4 days. Cells from the long-term cultures remained lethal to mice even after many culture transfers. The medium in both the short-term and long-term cultures was changed daily. Harvested medium, clarified by sedimentation at 7700 X g for 15 some budding particles; B shows an intercellular space with mature virus particles budding from villi; C shows a single enlarged particle demonstrating the finer details of the virion.
A preliminary identification of the particles as oncornavirions was made by isopycnic banding of particulate material from the culture media in a 20-60% sucrose gradient. The fractions from the gradient were measured for absorption at 260 nm, density, and presence of ['H]dTMP-incorporating activity in an RNA-directed DNA polymerase assay with added poly(dT) -poly(rA) as template (8, 14) . A band of material absorbing at 260 nm, characteristic of oncornavirus density (1.15-1.19 g/cm') with a coincident ['H]dTMPincorporating activity, was observed (Fig. 1) .
Particles purified by banding in the 1.15-1.19 g/cm' density region of sucrose gradients were pelletted (90,000 X g, 50 min) and assayed in an RNA-directed DNA polymer a e assay with their endogenous RNA template. ['H ]dTMP-incorporating activity was identified as an RNA-directed DNA polymerase activity by virtue of its dependence on endogenous RNA. Activity was abolished by pretreatment of the disrupted particles with a mixture of pancreatic and T1 ribonucleases (Fig. 2) . The kinetics of the reaction showed a steady enzyme activity until the fourth hr. Use of 0.1-0.33% NP-40 for disruption of the 'virions gave similar reaction kinetics, whereas 0.5 and 0.8% were slightly inhibitory. RNA-directed DNA polymerase activity in purified virions and its dependence on endogenous virus RNA template. Virus was purified as described in Fig. 1 (Fig. 3) .
The DNA product synthesized in a reaction mixtur3 containing only disrupted virus particles and deoxynucleoside triphosphate precursors efficiently hybridized to 70S RNA from the same particles. Analysis of the'annealed products in a Cs2SO4 gradient gave a profile similar to that in Fig. 5A .
Identification of Oncornavirions in TA3 Cells. The virions were analyzed by complement-fixation tests with reference antisera to murine type-B3 and type-C oncornaviruses. Virus banded once in 20-60% sucrose gradients as well as twicebanded virus and iso'ated cores were assayed. The cores were obtained from virus treated with NP-40 (0.5% and banded in a 20-60% sucrose gradient (Fig. 4) . The electron-microscopic morphology of the tw'ice-banded virions and the purified cores is demonstrated in Plate 2. The nucleoid or core of the oncornaviruses is the site of the group-specific (gs) antigens (19) (20) (21) (22) (23) the gradient. No such shift was observed when the 70S RNA from the TA3 virions was reacted with 3H-labeled RLV RNA (Fig. 5B) , whereas 70S RLV RNA hyybridized with its homologous DNA and the RNA-DNA hybrid formed shifted to the RNA position of the Cs2SO4 gradient (Fig. 5C ). These studies clearly indicate major homology between particles from the TA3 cell line and MMTV particles from milk. 4 . Isolation of cores. Virus was purified as described in legend to Fig. 1 and pelletted at 90,000 X g for 50 min; the pellet was dissolved in TE buffer. Two-thirds of the pelletted virus (1.2 mg of protein) was treated for 15 (24) . The first yielded low levels of virus whereas the latter gave considerable yields but were short-lived. Several long-term mouse mammary tissue culture lines were also established. However, they produced an abundance of B-type particles early after explantation, but this production generally subsided after 1-6 months in vitro (25) . Another serious shortcoming of tissue-cultured mouse mammary tumors, or milk from mice with a high incidence of mammary tumors, is the wide-spread contamination of such sources with C-type particles, since mice are hosts to sarcoma and leukemia viruses (26, 27 (9) , the Ehrlich, and the AIMM102 ascites lines (30) . These use the peritoneal cavity of mice as a tissue-culture flask and yield a large number of disperse, homogeneous tumor cells 1 week after inoculation. The TA3 line produces a great abundance of MMTV both immediately after explantation and after long-term culture. It should be stressed that the yield of virus during the first and second day after explantation is low and increases to high levels only after 3-4 days in cultures. The yield of twice-purified virus is 1-2 mg/liter of medium and the virus seems to be relatively free of C-type particles. We cannot rule out completely some very low level of C-particle contamination since there is some indication of a low level of hybridization with RLV DNA (Fig. 5B) 
